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Public Summary:

Our study has revealed a function of protein phosphatase 4 in transcriptional repression that contributes to silencing of key
development-related genes in pluripotent embryonic stem cells.

Scientific Abstract:

In embryonic stem cells (ESCs), Wnt-responsive development-related genes are silenced to maintain pluripotency and their expression
is activated during differentiation. Acetylation of histones by histone acetyltransferases stimulates transcription, whereas deacetylation
of histones by HDACs is correlated with transcriptional repression. Although Wnt-mediated gene transcription has been intimately
linked to the acetylation or deacetylation of histones, how Wnt signaling regulates this type of histone modification is poorly
understood. Here, we report that Smek, a regulatory subunit of protein phosphatase 4 (PP4) complex, plays an important role in histone
deacetylation and silencing of the Wnt-responsive gene, brachyury, in ESCs. Smek mediates recruitment of PP4c and HDAC1 to the
Tcf/Lef binding site of the brachyury promoter and inhibits brachyury expression in ESCs. Activation of Wnt signaling during
differentiation causes disruption of the Smek/PP4c/HDAC1 complex, resulting in an increase in histones H3 and H4 acetylation at the
brachyury gene locus. These results suggest that the Smek-containing PP4 complex represses transcription of Wnt-responsive
development-related genes through histone deacetylation, and that this complex is essential for ESC pluripotency maintenance.
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